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評估驅動開發 ⚙
生成式 AI 軟體不確定性的解決方法
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• 2002 年開始從事 Web 軟體開發


• 2018 年自行開業 愛好資訊科技 https://aihao.tw


• 個人部落格 https://ihower.tw


• 經營 AI Engineer 電子報，歡迎訂閱


• 專長 OpenAI API、Claude 和 RAG 技術
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Prompting 是 AI 應用開發的革命

出處：吳恩達(Andrew Ng)博士的 Opportunities in AI 演講



Easy to Demo 
Hard to Productionize 😱



從 PoC 階段到 Production，還是很有難度

圖片出處: https://www.sh-reya.com/blog/ai-engineering-short/

• PoC 製作快速且容易


• 實驗風險低，初期結果很驚喜


• 要上線發現期望越來越低


• 這不行啦? 好像不能處理真正用戶


• 相比傳統 ML 會透過不斷 Retrain 模型 
來提昇性能


• LLM-based AI 要如何持續改進?



LLM-based AI  
生成式 AI 
是機率軟體

確定性軟體 生成式 AI 軟體

輸出特性 確定性的輸出 多樣且非確定性的輸出

擔心的地方 有 bug 有 edge case
有幻覺 有長尾 long tails 


難以全面解決

可解釋式 高，你可以追蹤每一步的邏輯
低，模型是個黑箱，prompt 

就像咒語

理論 軟體工程 機器學習

維護方式 修 bug
改 prompt、改進 RAG檢索、 

微調模型

困難點 軟體複雜性 軟體的不確定性

應對方式 軟體測試 (今日課題: 評估)



如何應對  
機率軟體中的不確定性? 🤔



什麼是評估 Evaluation?
• 1. 準備 dataset 測試資料，有很多 examples


• Input 輸入


• Answer 標準答案(不一定有)


• 2. 每個 example 實際執行


• 得到 AI 輸出 Prediction


• 3. 根據輸出，進行評估


• Code-based 打分: 例如若有標準答案，可以自動比對 prediction 是否等於 answer，算出準確率


• 人工打分: 若沒有標準答案，可以人工 label 打分


• AI 打分: 讓 LLM 幫我們打分

圖片出處: https://docs.smith.langchain.com/concepts/evaluation



範例: 
用LLM 
做書籍分類 

這是有標準答
案的  
Dataset



逐筆用 prompt 
跑出 predict 
結果

You are tasked with categorizing a book based on its information. Your goal is to select the most appropriate skill category from a predefined list.
Here is the list of available categories to choose from:
<category>
程式語言, Data Science, 人工智慧, 分散式架構, 系統開發, 行動軟體開發, 資料庫, 資訊科學, 軟體架構, 軟體測試, 軟體工程, 資訊安全, 網站開發, 前端
開發, 架站軟體, 網頁設計, Adobe 軟體應用, Office 系列, 遊戲開發設計, UI/UX, 雲端運算, 區塊鏈與金融科技, 物聯網 IoT, 商業管理類, 電子電路電機
類, 嵌入式系統, 視覺影音設計, 考試認證, 數學, 微軟技術, MAC OS 蘋果電腦, 其他, 兒童專區, 製圖軟體應用, 語言學習, 國家考試, 職涯發展, Java, 理
工類, 網路通訊, 量子電腦
</category>

書名: {title}
描述: {description} 



計算有多少筆 prediction 等於 answer
# 使用 pandas dataframe 

# 計算兩個欄位一致的筆數 
correct_predictions = (dataframe['category'] == dataframe['predict']).sum() 

# 計算準確率 
accuracy = correct_predictions / len(dataframe) 

print(f"準確率: {accuracy:.2%}”) 

# 準確率: 42.42%



有了客觀的準確率分數，就可以

• 實驗不同 prompt 寫法，例如增加更多 
few-shot examples


• 畢竟改 prompt 就像是打地鼠遊戲


• 實驗更換不同 LLM 模型、升級模型


• 根據準確率、tokens 成本、latency 速
度，來找到最佳工程配方

圖片出處: DALL-E 產生



5-Level 開發成熟度等級 ✨
by ihower



軟體測試和 
評估的 
成熟度等級 
 
by ihower 

確定性 軟體開發
機率性 LLM-based  

AI 軟體開發

Level 0 寫 code 不測試 寫 prompt 不評估

Level 1 寫 code 後測一下會動
寫 prompt 後，Playground 
跑一下看看 LGTM

Level 2
有測試計畫 
進行人工測試

有範例問題 
進行人工評估

Level 3
寫自動化測試 
例如 Unit Test

做自動化評估 

例如 LLM as a judge

Level 4 先寫測試後寫 code (TDD) 自動最佳化 Prompt



Level 0 外行
寫 code 不測試 
寫 prompt 不評估



Level 1 入門

寫 code 後，測一下會動 

寫 prompt 後，測一下輸出 
LGTM@1…. LGTM@2…. LGTM@5  

Pro-tip: 
記得不要用 ChatGPT app 測試 
ChatGPT 有自己的 system prompt 
跟用 API 呼叫是不一樣的



Level 2 專業 👨💻👩💻



Level 2 專業
寫 code 根據測試計畫，進行人工測試，各種 edge case 都會測試一下 
寫 prompt 後，根據收集到的 QA，進行人工評估 

• 初始一個 prompt


• 準備涵蓋各種情況的評估範例


• 執行看看


• 人工分析結果，再次調整 prompt


• 結果準嗎?


• 不同問題，結果都ok嗎?


• 輸出是否完整?


• 是否遵循指示?



範例: Claude 的 Real world prompting course
https://github.com/anthropics/courses/tree/master/real_world_prompting

• 任務: 客服通話紀錄轉摘要


• 公司每天處理數百通客戶服務電話，需要一種方法來快速將這些對話轉換為 有
用的、結構化的數據


• 排除那些有連接問題、語言障礙和其他妨礙有效總結的問題的通話


• 排除客戶個人資訊



Dataset



Prompt v1



Prompt v2 
加入 system prompt 
改成 json 輸出



Prompt v2 
輸出結果



更多  
Edge cases



Prompt v3 
針對 edge case 加上判斷標準 
以及加上 few-shot 範例協助判斷



圖片出處: https://docs.anthropic.com/en/docs/build-with-claude/develop-tests



這有兩處可以請 AI 幫忙 ✨



Level 2 進階: 用魔法對付魔法 🪄

• 讓 AI 幫你生 prompt


• 讓 AI 幫你合成測試資料

圖片出處: DALL-E 生成



讓 AI 生 prompt 🪄
推薦 https://docs.anthropic.com/en/docs/build-with-claude/prompt-engineering/prompt-generator



用來產生 Prompt 
的 Metaprompt 



Claude 後台就有這個功能 👍
https://console.anthropic.com/dashboard



Here are some tips 📌
• 得到 Claude 的 Prompt 後，還是需要人工看看調整


• 後續可以貼到 Claude 或 ChatGPT，請 AI 幫忙修改


• Claude 愛用 XML 框住輸入，不過 OpenAI 也看得懂可用，或是用 user prompt 輸入


• OpenAI 輸出不愛 XML，那一句得改掉，建議改用 JSON Structured Outputs


• 這套沒有區分 system prompt，建議自己拆開


• 將指令塞 system prompt


• 將用戶輸入放 user prompt


• 沒有支援 function calling 或是最新的 OpenAI Structured Outputs



「根據客服的逐字稿紀錄 
    輸出一份 json 結構化的摘要」 

這是 metaprompt 
輸出的 prompt (上半) 



這是輸出的 prompt (下半) 



出處: https://github.com/aws-samples/claude-prompt-generator/



讓 AI 合成測試資料 🪄
例如我想做一個分類檢查用戶的問題是否是股票投資相關問題

• 30 題範例問題: 是股票投資問題 ➡ AI 應回答 Y


• 40 題範例問題: 是投資相關問題，但不是股票 ➡  AI 回答 F


• 30 題範例問題: 不是投資問題 ➡  AI 回答 N



• 任務描述: 針對特定公司股票或是特定產業，產生假設性的五個問題，一行一
題，無需編號，直接輸出問題。無需輸入公司名稱，題目內請隨機指名是哪一
家台灣公司或產業，輸出要求繁體中文


• 這把任務丟到 claude prompt generator，就得到
You are tasked with generating hypothetical questions about a specific company's stock or a particular industry in Taiwan. 
Your goal is to create {INVEST_QUESTIONS_NUM} diverse and insightful questions that could be asked about the given 
company or industry.

Follow these guidelines when generating the questions:
1. Make sure each question is unique and covers different aspects of the company or industry.
2. Include questions about financial performance, market trends, competitive landscape, future prospects, or recent 
developments.
3. Use the name of a random Taiwanese company or industry in each question. Do not use the same company or industry for 
all questions.
4. Phrase the questions in a way that encourages thoughtful analysis or discussion.
5. Ensure all questions are written in Traditional Chinese.

Output format:
- Generate {INVEST_QUESTIONS_NUM} questions, one per line.
- Do not include numbers or bullet points.
- Output the questions directly without any additional text.

Now, generate {INVEST_QUESTIONS_NUM} hypothetical questions about various Taiwanese companies or industries 
related to the given input. Remember to use Traditional Chinese and follow the guidelines provided above.



gpt-4o 的執行結果，產生以下合成問題
這些問題，答案應是 Y

• 台積電在全球半導體市場的地位如何影響其未來五年的財務表現？


• 聯發科技如何應對來自韓國及美國競爭對手的挑戰？


• 近期疫情對台灣旅遊業的影響有多大，該行業何時能夠全面復甦？


• 宏碁如何透過創新來增加其在國際市場上的競爭力？


• 台灣鋼鐵業在綠色能源趨勢下正面臨哪些機遇和挑戰？


• 國泰金控的投資多樣化策略是否有效降低了市場波動的風險？


• 在電動車快速增長的背景下，鴻海科技如何調整其供應鏈策略？


• 台灣風力發電產業的政策支持如何促進這個行業的增長？


• 統一企業的產品多元化策略如何影響其在東南亞市場的擴展？


• 台灣生技業未來五年內可能會面對哪些新的監管挑戰？



• 任務描述: 你是一位投資人，請產生假設性的問題


• 1. 跟個人理財、投資、共同基金、債券、總經、個經、財務等相關的十個問
題，但注意不提到特定公司股票或是特定產業的投資問題


• 2. 一行一題，無需編號，直接輸出問題，無需用戶任何輸入


• 3. prompt 用英文，但輸出的問題使用繁體中文，台灣人的語氣

You are an AI assistant tasked with generating hypothetical investment-related questions in Traditional Chinese. Your role is to create questions that a Taiwanese investor 
might ask. Follow these guidelines:

1. Generate questions related to personal finance, investing, mutual funds, bonds, macroeconomics, microeconomics, and financial management.
2. Do not mention specific company stocks or industry-specific investment questions.
3. Use Traditional Chinese characters and phrase the questions in a tone typical of Taiwanese people.
4. Each question should be on a separate line.
5. Do not number the questions or add any prefixes.
6. Do not include any introductory text or explanations, just output the questions directly.

You will generate {NUM_QUESTIONS} questions.

Now, generate the specified number of questions following the guidelines provided.



gpt-4o 的執行結果，產生以下合成問題
這些問題，答案應是 F

• 如何有效地管理個人的理財風險？


• 在目前的經濟環境下，是否應該增加債券的投資比例？


• 台灣的利率變化會對家庭財務計畫有什麼影響？


• 什麼樣的資產配置最適合長期退休規劃？


• 對抗通貨膨脹，哪種投資工具比較有效？


• 投資指數基金和主動型基金有何不同？


• 如何選擇適合自己的共同基金？


• 小資族如何開始投資，累積第一桶金？


• 什麼是資產多樣化，如何影響投資回報？


• 當利率上升時，會對債券價格產生怎樣的影響？


• 何謂ETF，它們的優缺點是什麼？


• 投資組合應該多久檢視並調整一次？


• 在未來五年中，有哪些宏觀經濟指標需要密切關注？


• 定期定額投資的優勢是什麼？


• 如果想要降低投資組合的波動性，該如何調整配置？




• 任務描述: 你是一位不專業的投資人，請產生假設性的問題


• 1. 跟投資、理財、共同基金、政治、經濟等等都無關的閒聊話題


• 2. 一行一題，無需編號，直接輸出問題，無需用戶任何輸入


• 3. prompt 用英文，但輸出的問題使用繁體中文，台灣人的語氣

You are an AI assistant tasked with generating hypothetical casual conversation questions as if you were an amateur investor. Your goal is to create questions that are 
unrelated to investment, finance, mutual funds, politics, or economics. Instead, focus on everyday topics that Taiwanese people might discuss in casual settings.

Guidelines for generating questions:
1. Avoid any topics related to investment, finance, economics, or politics.
2. Focus on casual, everyday subjects such as hobbies, food, entertainment, or local culture.
3. Ensure questions are appropriate for casual conversations among Taiwanese people.
4. Make questions simple and straightforward, avoiding complex or technical language.

Generate {NUM_QUESTIONS} questions based on these guidelines.

Output each question on a new line without numbering. Do not include any additional text or explanations.

Remember to use Traditional Chinese characters and phrase the questions in a tone typical of Taiwanese speakers.

Begin generating questions now:



• 你最喜歡的小吃是什麼？  


• 最近有看什麼好看的電視劇嗎？  


• 平常有什麼愛好或興趣嗎？  


• 你覺得台北市最好玩的景點是哪裡？  


• 最近有沒有去什麼值得推薦的餐廳？  


• 週末的時候通常會去哪裡放鬆？  


• 你最喜歡的音樂類型或歌手是什麼？  


• 有沒有哪部電影是你看了很多次還想再看的？  


• 你常去的夜市是哪個？有什麼必吃的小攤？  


• 你比較喜歡海邊還是山上？為什麼？

gpt-4o 的執行結果，產生以下合成問題
這些問題，答案應是 N



讓 AI 幫你合成測試資料 📌
• 剛剛是無中生有，合成出問題


• 如果你有一些人工準備的資料，可以做的更好，例如


• 給 few-shot examples: 請參考我的範例問題來合成問題


• 若已有實際用戶，也可以 application log 中收集範例


• 給 context: 請參考我給的 chunk 來產生問題....(RAG場景)


• 可以指定不同題型 
例如:

題型出處: https://arxiv.org/abs/2406.04744



Pro-tip: 
只有初始任務描述用手寫 
上線 prompt 一律用 AI 生成英文
要提升性能的可能性是 prompt 字多，不是字少 
描述越詳細、few-shot examples 給越多，才有機會提升性能



Level 3 自動化 🤖



自動化測試 自動化評估

當程式比較複雜時

節省測試和開發時間

當需求比較多樣時

節省評估和開發時間

軟體修改和升級時

回歸測試

升級模型、修改 prompt 時

回歸測試 

甚至可以拿 production log 重跑!

透過寫測試的過程

設計出更好的 API 介面

透過寫評估的過程

設計出更好的 prompt

測試程式也是一種文件
評估的 dataset 就是 
如何和 AI 互動的範例

為何做 
自動化評估? 
對比一下為何軟體工程師會做
自動化測試 



如果你認同寫自動化測試很重要 
那麼自動化評估就是一樣重要的概念 🤝



自動化評估的類型

• 1⃣ 可以用 Code 某種演算法打分的，例如


• 有標準答案，可以自動比對 prediction 是否等於 answer，算出準確率


• Assertion 斷言，例如檢查一定要出現或一定不要出現的字串、檢查輸出格式正確(例如
正確的JSON)、檢查長度等等


• 2⃣ 沒有標準答案，例如做摘要、做翻譯等任務


• 3⃣ 有參考資料、參考答案，例如做 RAG

根據你的場景以及 dataset，可區分成:



1⃣ 有標準答案

• 有限的分類 classify 都屬於有標準答案


• 例如剛剛的投資問題合成 dataset，就是有標準答案的: Y, F 或 N



Dataset
[{'input': '台積電在全球半導體市場的地位如何影響其未來五年的財務表現？', 'expected': 'Y'},
 {'input': '聯發科技如何應對來自韓國及美國競爭對手的挑戰？', 'expected': 'Y'},
 {'input': '近期疫情對台灣旅遊業的影響有多大，該行業何時能夠全面復甦？', 'expected': 'Y'},
 …..
 {'input': '如何有效地管理個人的理財風險？', 'expected': 'F'},
 {'input': '在目前的經濟環境下，是否應該增加債券的投資比例？', 'expected': 'F'},
 {'input': '台灣的利率變化會對家庭財務計畫有什麼影響？', 'expected': 'F'},
 {'input': '什麼樣的資產配置最適合長期退休規劃？', 'expected': 'F'},
 {'input': '對抗通貨膨脹，哪種投資工具比較有效？', 'expected': 'F'},
 {'input': '投資指數基金和主動型基金有何不同？', 'expected': 'F'},
 {'input': '如何選擇適合自己的共同基金？', 'expected': 'F'},
 {'input': '小資族如何開始投資，累積第一桶金？', 'expected': 'F'},
 {'input': '什麼是資產多樣化，如何影響投資回報？', 'expected': 'F'},
….
 {'input': '週末的時候通常會去哪裡放鬆？', 'expected': 'N'},
 {'input': '你最喜歡的音樂類型或歌手是什麼？', 'expected': 'N'},
 {'input': '有沒有哪部電影是你看了很多次還想再看的？', 'expected': 'N'},
 {'input': '你常去的夜市是哪個？有什麼必吃的小攤？', 'expected': 'N'},
 {'input': '你比較喜歡海邊還是山上？為什麼？', 'expected': 'N'}]



評估方法舉例 
既然有標準答案，那就完全符合得 1 分，不符合得 0 分 

def exact_match(input, expected, output): 
    if output == expected: 
        return 1 
    else: 
        return 0 
    



可自訂評估算分方式

def fuzzy_match(input, expected, output): 
    if output == "Y" and expected == "Y": 
        return 1 
    elif (output == "N" or output == "F") and (expected == "N" or expected == "F"): 
        return 1 
    else: 
        return 0    



先寫一個 中文 prompt 試試
def simple_classify_question(query, model="gpt-4o-mini-2024-07-18"): 
    result = client.chat.completions.create( 
        model=model, 
        messages=[ 
            {"role": "system", "content": """你是一個投資助理，任務是分類用戶的問題是否和投資特定的公司股票、或是產業有關。 
Y: 和特定股票、特定產業有關 
F: 和投資、財經、經濟有關，但不是針對特定的股票或產業 
N: 和上述話題都無關的問題 
              
請直接輸出 Y, F, N 其中一個字母"""},  
    {"role": "user", "content": query} 
        ] 
    ) 
    return result.choices[0].message.content 



根據 dataset 和指定的評估方法
這裡用 Braintrust 這個評估框架

import braintrust 
from braintrust import Eval 

Eval( 
    "Eval-example-project",  
    experiment_name=“問題分類-中文-gpt-4o-mini”, 
    data=dataset, 
    task=lambda input: simple_classify_question(input, "gpt-4o-mini"), 
    scores=[exact_match, fuzzy_match] 
) 





Prompt v2
用 AI 生出的英文 prompt

def classify_question(query, model="gpt-4o-mini-2024-07-18"): 
    result = client.chat.completions.create( 
        model=model, 
        messages=[ 
            {"role": "system", "content": """You are an investment assistant. Your task is to 
classify user questions based on whether they are related to investing in specific company stocks or 
industries. 

Here are the classification criteria: 
Y: Related to specific stocks or specific industries 
F: Related to investment, finance, or economics, but not specific to particular stocks or industries 
N: Not related to any of the above topics 

Based on the criteria provided, classify the question by outputting a single letter: Y, F, or N."""},  
    {"role": "user", "content": query} 
        ], 
    ) 
    return result.choices[0].message.content 



import braintrust 
from braintrust import Eval 

Eval( 
    "Eval-example-project",  
    experiment_name=“問題分類-英文-gpt-4o-mini”, 
    data=dataset, 
    task=lambda input: classify_question(input, "gpt-4o-mini"), 
    scores=[exact_match, fuzzy_match] 
) 





Prompt v3 (CoT, json mode) 有 CoT 應該更聰明
def cot_classify_question(query, model="gpt-4o-mini-2024-07-18"): 
    result = client.beta.chat.completions.parse( 
        model=model, 
        messages=[ 
            {"role": "system", "content": """You are an investment assistant. Your task is to classify whether the user's question is related to investing in specific company 
stocks or industries. 

Analyze the question carefully. Consider whether it is: 
Y: Related to specific stocks or industries 
F: Related to investment, finance, or economics, but not specific to any stock or industry 
N: Not related to any of the above topics 

First, think through your reasoning process. Then, classify the question as Y, F, or N. 

Output your reasoning and answer in JSON format. The "reasoning" field should contain your thought process, and the "answer" field should contain a single letter: Y, F, or N. 

Here are examples of the correct output format: 

For a question about a specific company: 
{"reasoning": "The question asks about Taiwan Semiconductor Manufacturing Company (TSMC), which is a specific company.", "answer": "Y"} 

For a question about general economic trends: 
{"reasoning": "The question is about inflation rates, which is related to economics but not specific to any stock or industry.", "answer": "F"} 

For an unrelated question: 
{"reasoning": "The question is about cooking recipes, which is not related to investing, finance, or economics.", "answer": "N"} 

Provide your response in this JSON format, ensuring that the "reasoning" field explains your thought process and the "answer" field contains only Y, F, or N. 
"""},  
    {"role": "user", "content": query} 
        ], 
        response_format={ "type": "json_object" }, 
    ) 
    data = json.loads(result.choices[0].message.content) 
    return data["answer"] 



import braintrust 
from braintrust import Eval 

Eval( 
    "Eval-example-project",  
    experiment_name=“問題分類-英文COT-gpt-4o-mini”, 
    data=dataset, 
    task=lambda input: classify_question(input, "gpt-4o-mini"), 
    scores=[exact_match, fuzzy_match] 
) 





• 這題算簡單


• gpt-4o-mini 就可以答的很好


• 分數一樣很高了，看起來沒必要用 CoT


• 而且 CoT 需耗費更多 completion tokens 跟 latency


• 也可以試試換 gpt-4o，但應該 gpt-4o-mini 就夠用了



🚨 LLM 評估框架? LLMOps?

• 目前仍百家爭鳴


• LangSmith 是功能做最多的，甚至有點太多了


• LangFuse 全開源


• Braintrust (我目前用的，但只有部分開源)


• TruLens, DeepEval, continuous-eval, braintrust, UpTrain, Langfuse, 
LangWatch, Arize Phoenix, Comet, Weights & Biases, Parea AI, Inspect, 
Logfire, openllmetry 太多了



LLM 評估框架 (cont.)

• 功能大致都有


• LLM API call 的 trace 漂亮的 UI 看追蹤


• Dataset 管理


• 收集和比較評估實驗結果


• 提供一些內建的 Eval 方法


• 線上監控收集 log，然後 log 可轉 dataset


• 提供 人工標註介面



2⃣ 沒有標準答案

• 用魔法對付魔法，使用 LLM as a judge 讓 AI 打分數


• G-Eval 是常見的寫法


• G-Eval: NLG Evaluation using GPT-4 with Better Human Alignment


• https://arxiv.org/abs/2303.16634


• 有做 CoT 的話，記得輸出時，推理要放在分數前面


• A Closer Look into Using Large Language Models for Automatic Evaluation


• https://aclanthology.org/2023.findings-emnlp.599/

https://aclanthology.org/2023.findings-emnlp.599/


評估 prompt 的基本結構
You are an expert judge evaluating the {任務場景說明}.  
Your task is to evaluate a given answer and question using the criteria provided below. 
  
Evaluation Criteria (Additive Score, 0-5): 

{條列你的評估標準} 

Output JSON format: 

{{ 
  "reasoning": "a explanation of your evaluation" 
  “score": "integer" 
}} 

Now, please evaluate the following: 
  
Question: 
{question} 

Answer: 
{answer} 

參考自 https://www.philschmid.de/llm-evaluation

https://www.philschmid.de/llm-evaluation


舉例: Query Rewrite (HyDE) 的評估
• HyDE 法 


• https://arxiv.org/abs/2212.10496


• 將用戶問題，轉成假設性的答案。用這個答案去檢索向量資料庫，目的是找出最相
似的內容


• 例如


• 輸入: 你有沒有聽說中華電信最近要推出什麼新服務，這會不會影響他們的股票啊？


• 輸出: 中華電信（Chunghwa Telecom, CHT）即將推出一項名為「5G無限視界」的新服務，這是一個針對高端市場設計的5G商業平台，將提供
更快的數據速度和更穩定的連接性，並附帶額外的增值服務，如雲端儲存和數據分析工具。\n\n根據我們對市場的分析，該服務的推出預計
將在短期內驅動中華電信的用戶增長，特別是在企業市場和科技行業。目前，中華電信的市場份額大約是48%，而隨著新服務的推出，其
用戶基數預計在接下來的季度中增長約10%，這會可能對其營收和利潤率產生積極影響。\n\n此外，隨著5G基礎設施的持續擴建和用戶接
受度的提高，中華電信的股票在未來幾個月內有可能會面臨上行壓力。根據我們的模型預測，其股價在新服務推出之後，有機會上漲約8%
至10%。\n\n總體而言，市場對中華電信的這一新服務反應強勁，這可能使公司在不斷競爭的電信市場中更具優勢，從而影響其股票表現。
然而，建議投資者仍需謹慎考量市場整體趨勢及其他外部因素。

https://arxiv.org/abs/2212.10496


1. 先做問題合成，這是任務描述
你是不專業的投資股民，請針對特定公司股票或是特定產業，產生假設性的10個問題，一行一題，無需編號，直
接輸出問題。無需輸入公司名稱，題目內請隨機指名是哪一家台灣公司或產業，輸出要求繁體中文

問題是台灣人隨性聊天的語氣，請夾雜一些聊天的語助詞，例如 我剛剛買了什麼股票，想請問今天某某，或是最
近聽說什麼，所以想問什麼，閒扯一堆八卦在問投資問題等

注意，問題中必須包含特定的台灣上市公司名稱，或是特定某一個產業
請用英文 prompt，輸出的問題則用台灣繁體中文



合成問題的 prompt
"You are tasked with generating {INVEST_QUESTIONS_NUM} hypothetical questions that an amateur Taiwanese investor might ask about a specific 
company's stock or a particular industry. Your goal is to create questions that sound casual and conversational, as if they were asked during an informal 
chat among friends.

Guidelines for generating questions:
- Use a casual, conversational tone typical of Taiwanese people chatting
- Include chat particles and filler words common in spoken Mandarin
- Mix investment-related questions with gossip or personal anecdotes
- Randomly mention specific Taiwanese companies or industries in the questions
- Ensure questions are related to stocks, investments, or market trends

Output format:
- Generate {INVEST_QUESTIONS_NUM} questions in Traditional Chinese
- Each question should be on a separate line
- Do not number the questions
- Output the questions directly without any additional text

Examples of question styles (do not use these exact questions, create new ones):
- 欸，我剛剛買了台積電的股票，你覺得他們最近在搞什麼花樣啊？
- 聽說聯發科最近在忙新的5G晶片，這對他們的股價會有啥影響嗎？
- 我同事一直在推薦我買鴻海欸，你覺得現在是好時機嗎？

Remember to include specific names of Taiwanese listed companies or particular industries in your questions. Use the company or industry provided 
above as a starting point, but feel free to mention other related companies or industries as well.



產生一堆 query
• 中鋼最近很熱門欸，你有沒有買他們的股票啊？


• 聽說長榮的股東會下星期開，你覺得他們會宣布什麼新計畫嗎？


• 我老婆一直在看東森購物，會不會讓我投資東森的股票？


• 欸，你覺得聯詠的面板驅動IC市場怎麼樣，會不會有機會大爆發？


• 那個，台達電一直在搞電動車的事，你覺得他未來能不能變車廠？


• 我朋友說他爸媽在台塑工作，會不會只有在裡面工作的人才買台塑的股票啊？


• 華碩最近有新手機出來欸，這會讓他們股價飆起來嗎？


• 聽說遠東新在綠能方面投資很大，你有沒有覺得他們會變成環保股？


• 那個，我媽常去全聯買菜，你覺得這種超市股平常有沒有賺頭？


• 欸，裕隆汽車之前推出的那款車賣得怎麼樣，會不會影響他們的股價啊？



2. HyDE 的初始任務描述
HyDE

• 你是一位假裝的專業的投資分析師，請根據用戶的問題，假設性的回答一段專
業內容，這段內容會被用來語意檢索類似的回答



用 metaprompt 做出來的 HyDE Prompt
You are a pretend professional investment analyst. Your task is to provide a fictional yet convincing professional response 
to a user's investment-related question. This response will be used for semantic retrieval of similar answers, so it's 
important to maintain a consistent and professional tone.

Guidelines for generating your response:
1. Use professional financial terminology and jargon where appropriate.
2. Provide a detailed and well-structured answer.
3. Include fictional data, statistics, or market trends to support your analysis.
4. Mention imaginary companies, funds, or financial instruments if relevant.
5. Avoid making actual investment recommendations or providing real financial advice.
6. Keep the response between 150-300 words.

Please provide your fictional professional analysis in response to this question.
Remember to stay in character as a knowledgeable investment analyst throughout your response. Your goal is to sound 
convincing and professional, even though the content is fictional.



3. 評估的初始任務描述
你是一個投資評審

第一句是用戶原本問題
第二句是改寫精煉豐富之後的版本，將用於語意檢索

請分析第二句是否滿足以下條件: 

1. 完全符合第一句的需求和目的
2. 適當擴充關鍵字，更豐富
3. ..... (請寫更多評分標準)

若完全符合，請回傳 2 分
若部分符合，請回傳 1 分
若不完全符合，請回傳 0 分
請回傳 json 格式，例如: 
{ "reasoning": "thinking", "score": 3 } 



You are an investment review expert tasked with evaluating the quality of question refinement. You will be presented with an original question 
and a refined version of that question. Your job is to analyze the refined question based on specific criteria and assign a score.

Here is the original question:
<original_question>
{input}
</original_question>

And here is the refined version:
<refined_question>
{output}
</refined_question>

Please analyze the refined question based on the following criteria:

1. Complete alignment with the original question's requirements and purpose
2. Appropriate expansion of keywords, making the question richer
3. Improved clarity and specificity compared to the original question
4. Retention of the core intent of the original question
5. Elimination of any ambiguity present in the original question
6. Addition of relevant context that might aid in answering the question
7. Use of proper terminology related to the subject matter
8. Maintenance of a neutral tone, avoiding bias or leading language

After your analysis, assign a score as follows:
- If the refined question fully meets all criteria, assign 2 points
- If the refined question partially meets the criteria, assign 1 point
- If the refined question fails to meet most or all criteria, assign 0 points

Provide your reasoning for the score, detailing how well the refined question meets each criterion. Then, output your final assessment in JSON 
format.
Here's an example of the expected output format:

<score>
{{"reasoning": "The refined question largely aligns with the original intent but lacks some specificity in key areas.", "score": 1}}
</score>

用 metaprompt  
做出來的評估 
Prompt



分別用 gpt-4o-mini 跟 gpt-4o 評估看看



3⃣ 有參考資料、參考答案
RAG 場景，例如以下的 RAG prompt

the following pieces of context to answer the question at the end. 
If you don't know the answer, just say that you don't know, don't 
try to make up an answer.

{這裡放檢索出來最相關的 context 參考資料}

Question: {這裡放用戶問題}
Helpful Answer:



• 有 context, question, prediction


• 可以做三角相關性評估

• 有 context, question, prediction 跟 
grounded_truth 


• 有參考答案，可以做答案正確性的評估


• 做出 “參考答案” 比較辛苦，但也可以透過
合成來產生 

Dataset 無參考答案(常見) Dataset 有參考答案



沒有參考答案，只有 context 跟預測答案 prediction

• Context Relevance: 檢索出來的上
下文，跟問題相關嗎?


• Answer Relevance: 生成出來的答
案，跟問題相關嗎?


• Groundedness: 生成出來的答案，
是根基於檢索出來的上下文嗎?



評估 Answer Relevance 的 prompt 範例 
You are a teacher grading a quiz.

You will be given a QUESTION and a STUDENT ANSWER.

Here is the grade criteria to follow:
(1) Ensure the STUDENT ANSWER is concise and relevant to the QUESTION
(2) Ensure the STUDENT ANSWER helps to answer the QUESTION

Score:
A score of 1 means that the student's answer meets all of the criteria. This is the highest (best) score.
A score of 0 means that the student's answer does not meet all of the criteria. This is the lowest possible score you can give.

Explain your reasoning in a step-by-step manner to ensure your reasoning and conclusion are correct.

Avoid simply stating the correct answer at the outset.

STUDENT ANSWER: {{student_answer}}
QUESTION: {{question}}

https://smith.langchain.com/hub/langchain-ai/rag-answer-helpfulness



評估 Groundeness (有無幻覺) 的 prompt 範例
You are a teacher grading a quiz.

You will be given FACTS and a STUDENT ANSWER.

Here is the grade criteria to follow:
(1) Ensure the STUDENT ANSWER is grounded in the FACTS.
(2) Ensure the STUDENT ANSWER does not contain "hallucinated" information outside the 
scope of the FACTS.

Score:
A score of 1 means that the student's answer meets all of the criteria. This is the 
highest (best) score.
A score of 0 means that the student's answer does not meet all of the criteria. This 
is the lowest possible score you can give.

Explain your reasoning in a step-by-step manner to ensure your reasoning and 
conclusion are correct.

Avoid simply stating the correct answer at the outset.

FACTS: {{documents}}
STUDENT ANSWER: {{student_answer}}

https://smith.langchain.com/hub/langchain-ai/rag-answer-hallucination



評估 Context Relevance 的 prompt 範例 
You are a teacher grading a quiz.

You will be given a QUESTION and a set of FACTS provided by the student.

Here is the grade criteria to follow:
(1) You goal is to identify FACTS that are completely unrelated to the QUESTION
(2) If the facts contain ANY keywords or semantic meaning related to the question, consider them relevant
(3) It is OK if the facts have SOME information that is unrelated to the question (2) is met

Score:
A score of 1 means that the FACT contain ANY keywords or semantic meaning related to the QUESTION and are therefore relevant. This is the highest (best) score.
A score of 0 means that the FACTS are completely unrelated to the QUESTION. This is the lowest possible score you can give.

Explain your reasoning in a step-by-step manner to ensure your reasoning and conclusion are correct.

Avoid simply stating the correct answer at the outset.
HUMAN

FACTS: {{documents}}
QUESTION: {{question}}

https://smith.langchain.com/hub/langchain-ai/rag-document-relevance



評估答案正確性的 Prompt 範例
如果你有參考答案的話...

You are a teacher grading a quiz.

You will be given a QUESTION, the GROUND TRUTH (correct) ANSWER, and the STUDENT ANSWER.

Here is the grade criteria to follow:
(1) Grade the student answers based ONLY on their factual accuracy relative to the ground truth answer.
(2) Ensure that the student answer does not contain any conflicting statements.
(3) It is OK if the student answer contains more information than the ground truth answer, as long as it is factually accurate relative to the ground truth answer.

Score:
A score of 1 means that the student's answer meets all of the criteria. This is the highest (best) score.
A score of 0 means that the student's answer does not meet all of the criteria. This is the lowest possible score you can give.

Explain your reasoning in a step-by-step manner to ensure your reasoning and conclusion are correct.

Avoid simply stating the correct answer at the outset.
HUMAN

QUESTION: {{question}}
GROUND TRUTH ANSWER: {{correct_answer}}
STUDENT ANSWER: {{student_answer}}

https://smith.langchain.com/hub/langchain-ai/rag-answer-vs-reference



Ragas 評估指標框架
一套專門針對 RAG 場景，設計的 Metrics (包括他設計好的評估prompt)



🚨 要如何合成有參考答案的 dataset?
• 把 RAG 的文本切 chunks，然後針對每個 chunk 來合成問題

You are an AI assistant tasked with generating question and answer pairs for the given context.
Only answer in the format with no other text. Return a question/answer pair as JSON.
請用台灣繁體中文產生問答。

Format:

{
  "question": "strin", // relevant question to the context
  "answer": "string" //relevant answer to the question and context
}

Context: {chunk}



如何合成有參考答案的 dataset? (cont.)
• 如何生成出足夠困難的問題? 需要明確指定更難的題型


• 請參考 https://arxiv.org/abs/2406.04744 
 




• 如何合成出跨 chunks 的多跳問題?


• 隨機挑多個 chunks 一起，再要求合成問題


• 請參考 https://research.trychroma.com/evaluating-chunking


• 去除重複問題、去除太簡單問題

https://arxiv.org/abs/2406.04744
https://research.trychroma.com/evaluating-chunking


小整理: 有參考資料、參考答案的 RAG 評估 📌

圖片出處: https://docs.smith.langchain.com/concepts/evaluation



But…. 我用 AI 打分，那誰對這個 AI 打分? 🕵
監管之人誰監管？用 LLM Judge 也需要對齊人類偏好

• Who Validates the Validators? 


• Aligning LLM-Assisted Evaluation of LLM Outputs with Human Preferences


• https://arxiv.org/abs/2404.12272


• LangSmith 法


• https://blog.langchain.dev/aligning-llm-as-a-judge-with-human-preferences/


• 用人類校正資料，當作 few-shot example 放到評估 prompt 來做人類對齊


• AutoPrompt 法


• https://github.com/Eladlev/AutoPrompt


• 合成 QA 資料，人工打分(標準答案)


• 然後迭代產生評估 prompt，去對齊人工打分


• 最後得到一個比較準的評估 evaluator (也是個 prompt)

https://arxiv.org/abs/2404.12272
https://github.com/Eladlev/AutoPrompt


Level 4 神乎其技 🤯
Prompt 自動最佳化



例如，在 LLama2-70b 模型中，針對數學推理問
題的一個最佳提示詞是 Star Trek 星際爭霸戰 🖖 

指揮官，我們需要你規劃一條路徑穿越這場亂流，並找出異常的源頭。使用所有可用的資料和你的專業
知識，引導我們度過這個充滿挑戰的情況。 
船長日誌，星曆 [此處插入日期] : 我們已成功規劃一條路徑穿越亂流，現在正接近異常的源頭。  
 
[此處插入數學問題] 

出處 paper: https://arxiv.org/abs/2402.10949

https://arxiv.org/abs/2402.10949


手工寫 prompt 效率低下 😩

• 提示工程對 LLM 的性能影響很大


• 應更多採用系統化的自動提示最佳化方法


• 最佳化後的提示可能呈現出意想不到的奇特特徵，是很難人工寫出來的

出處: https://arxiv.org/abs/2402.10949

https://arxiv.org/abs/2402.10949


若能有自動化評估 
那麼就可以做自動 Prompt 最佳化 🪄 
 
多次迭代讓 AI 產生上百上千個 prompt，透過自動化評估判斷哪一個 prompt 最好



關於自動 Prompt 最佳化的研究 🧪
• Large Language Models Are Human-Level Prompt Engineers (2022/11) (APE)


• 自動產生多個 prompts，然後透過評估挑選表現最好的


• https://arxiv.org/abs/2211.01910


• Automatic Prompt Optimization with "Gradient Descent" and Beam Search (2023/5) (APO)


• 採用迭代最佳化的方式 (所以標題寫梯度下降法)，在每個迭代步驟要 LLM 批評上一輪的 prompt，然後生成新的 prompt


• https://arxiv.org/abs/2305.03495


• Large Language Models as Optimizers (2023/9) (OPRO)


• 一樣是迭代最佳化，作法跟 APO 不同，他的 metaprompt 不要求修改之前的 prompt，而是要求提高準確度再寫一個新的


• https://arxiv.org/abs/2309.03409


• Prompt Engineering a Prompt Engineer (2023/11) (PE2)


• 類似 APO 也是迭代最佳化的方式，但用更精緻豐富的 meta-prompt 策略來做


• https://arxiv.org/abs/2311.05661


• AutoPrompt: A framework for prompt tuning using Intent-based Prompt Calibration (2024/2) 


• https://arxiv.org/abs/2402.03099

https://arxiv.org/abs/2211.01910
https://arxiv.org/abs/2305.03495
https://arxiv.org/abs/2309.03409
https://arxiv.org/abs/2311.05661


https://gamma.app/docs/Prompt--hjhqmaqlpqtcfxo

https://gamma.app/docs/Prompt--hjhqmaqlpqtcfxo


1⃣ 最佳化方法: gpt-prompt-engineer

• 自動產生多種 prompt 變形，跑自動化評估挑結果最好的


•  https://github.com/mshumer/gpt-prompt-engineer





2⃣ 最佳化框架: DSPy
• https://dspy-docs.vercel.app/


• 透過寫 pipeline 程式，來最佳化 few-shot examples 和 prompt 的框架



few_shot_examples = [ 
    dspy.Example({'question': '台積電近期的資本支出對其未來幾年的成長有何影響？', 'answer': 
'Y'}), 
    ...這邊放訓練的 dataset... 
] 

class QuestionLabel(dspy.Signature): 
    """這邊放初始 Prompt""" 
    question = dspy.InputField(desc="Question to be analyzed") 
    answer = dspy.OutputField(desc="Answer Label for Y,N,F") 

class QuestionClassification(dspy.Module): 
    def __init__(self): 
        super().__init__() 
        self.classifier = dspy.Predict(QuestionLabel) 

    def forward(self, question: str): 
        return self.classifier(question=question) 

teleprompter = MIPROv2(prompt_model=llm, task_model=llm4o, metric=answer_exact_match,    
num_candidates=10, init_temperature=1, verbose=True) 

eval_kwargs = dict(num_threads=16, display_progress=True, display_table=0) 
batches = 30 

compiled_program = teleprompter.compile(QuestionClassification(), trainset=trainset, 
valset=valset, num_batches=batches, 
max_bootstrapped_demos=1,max_labeled_demos=2, eval_kwargs=eval_kwargs, 
requires_permission_to_run=False) 

DSPy 
Code 範例



You are an investment question classification specialist tasked with categorizing user queries based on their relevance to investment topics. 
Your classification should focus on identifying whether the question pertains to specific company stocks, particular industries, general finance, 
or is completely unrelated to investment. 

Please analyze the question with particular attention to the following distinctions:
- Label as 'Y' for questions that explicitly mention specific company names or stock symbols, or relate to particular industries or sectors.
- Label as 'F' for questions that are about finance, economics, or macroeconomic topics but do not specify particular companies or industries.
- Label as 'N' for questions that bear no relation to investment or finance at all.

In your analysis, consider these key points:
- Look for explicit references to company names or stock symbols within the question.
- Identify mentions of specific industries or sectors.
- Assess whether the query involves general finance or economic themes without specificity to companies or industries.
- Determine if the question is completely off-topic concerning finance or investment.

Your output should be strictly confined to the labels 'Y', 'F', or 'N' based on your reasoning—nothing more.

---

Follow the following format.

Question: Question to be analyzed
Answer: Answer Label for Y,N,F

---

Question: 全球貨幣政策的變動如何影響股市波動？
Answer: F

---

Question: 華碩在新興市場的策略擴張計劃如何影響其股價走勢？
Answer: Y

---

Question: 量化寬鬆政策如何改變債券市場的風險收益關係？
Answer: F
             
---
Question: {query}
Answer:           

最佳化成果 
範例



3⃣ 最佳化框架: Textgrad
• https://textgrad.com/


• TextGrad 設計類似 PyTorch 概念的 API，用戶定義自己的損失函數並使用文本
反饋進行最佳化

https://textgrad.com/


dataset = [ 
    {'input': '台積電近期的資本支出對其未來幾年的成長有何影響？', 'expected': 'Y'}, 
    .... 
] 

system_prompt = tg.Variable("""放初始 Prompt""", 
                            requires_grad=True, 
                            role_description="system prompt to guide the LLM's classification 
for accurate label") 

model = tg.BlackboxLLM(llm_engine, system_prompt=system_prompt) 
optimizer = tg.TGD(parameters=list(model.parameters())) 

eval_fn = StringBasedFunction(string_based_equality_fn, function_purpose=fn_purpose) 

for data in dataset: 
    question = tg.Variable(data["input"], role_description="question to the LLM", 
requires_grad=False) 
    answer = tg.Variable(str(data["expected"]), role_description="label to the question", 
requires_grad=False) 

    optimizer.zero_grad()   
    prediction = model(question) 
    loss = eval_fn(inputs=dict(prediction=prediction, ground_truth_answer=answer)) 
    loss.backward()  # 計算新的梯度 
    optimizer.step()  # 梯度更新參數 

Textgrad 
Code 範例



You are an investment question classification expert. Your task is to determine whether a user's question is about specific company stocks, particular industries, or general finance and economics. Handle questions in multiple languages and ensure you understand the 
nuances and context of questions in different languages to accurately classify them.

Investment questions are those that pertain to financial markets, investment strategies, company performance, or economic indicators.

Analyze the question based on the following criteria:
- Y: Questions about specific company stocks or particular industries. For example, "What is the future of Apple Inc.?" or "How is the tech industry performing?" If a question implies a company's involvement in a sector without explicitly naming it, consider it as 'Y'. Questions 
about a company's strategy, market position, or business operations should also be classified as 'Y' if they are related to specific companies or industries. Always consider the broader economic and regulatory environment and recent news events when classifying questions 
to ensure accuracy.
- F: Questions related to finance, economics, or macroeconomics, excluding those about specific company stocks or industries. For example, "What are the current trends in global finance?" or "How does inflation impact the economy?"
- N: Questions unrelated to investment or finance. For example, "What is the weather like today?" or "How do I bake a cake?" Questions about broader societal impacts, such as education or health, should be classified as 'N' unless they directly relate to investment or 
finance. For example, "What is the impact of the pandemic on global education systems?" should be classified as 'N'. Questions about societal trends, like urbanization, should be classified as 'N' unless they explicitly mention financial or investment implications.

Examples in multiple languages:
- Y: "¿Cuál es el futuro de Apple Inc.?" or "Comment se porte l'industrie technologique?" or "華碩在新興市場的策略擴張計劃如何影響其股價走勢？" or "How do new environmental regulations affect the automotive industry?"
- F: "¿Cuáles son las tendencias actuales en las finanzas globales?" or "Comment l'inflation impacte-t-elle l'économie?"
- N: "¿Cómo está el clima hoy?" or "Comment faire un gâteau?" or "Quel est l'impact de la pandémie sur les systèmes éducatifs mondiaux?" or "城市化的趨勢如何改變住宅市場的需求？"

First, carefully analyze the question and provide your reasoning. Consider the following:
- Does the question mention any specific company names, stock symbols, or tickers?
- Does it refer to any particular industries or sectors?
- Is it about general finance, economics, or macroeconomic topics?
- Is it completely unrelated to investment or finance?

Classify questions based on the presence of specific company names, stock symbols, or industry references. If a question is about general finance or economics, classify it as 'F'. If unrelated to investment or finance, classify it as 'N'. If a question mentions a company in a 
general context without specific stock or industry details, classify it as 'F'. If the question contains irrelevant information or noise, focus on the core content to determine the classification.

Re-check the criteria after making an initial classification to confirm the accuracy of the label. Avoid common pitfalls such as misclassifying general finance questions as specific company questions. If a question mentions multiple companies or industries, classify it based on 
the primary focus of the question. Provide a confidence score along with your classification to handle ambiguous inputs and guide further review. If the confidence score is below a certain threshold, flag the question for human review.

Ensure that similar questions are consistently classified the same way. Maintain a log of past classifications and compare new inputs against this log to ensure uniformity. If in doubt, refer to the primary focus of the question. After making an initial classification, re-check 
similar past questions to ensure consistency. Be aware of edge cases where the question might be ambiguous or contain mixed content. Prioritize the most specific classification. Consider how the model should handle questions with mixed or ambiguous content, and test 
against potential edge cases. Regularly test the model with slightly altered inputs to ensure it can handle edge cases and adversarial scenarios.

Include a brief rationale for your classification to ensure transparency. Utilize attention mechanisms or other interpretability tools to explain why a particular classification was made.

Ensure that the training data includes high-quality examples where 'Y' is the correct response, to reduce biases and errors. Incorporate a wide range of examples in multiple languages to improve the model's ability to generalize.

Encourage users to provide feedback on the accuracy of the model's responses, and use this feedback to continuously fine-tune the model.

Just return only 'Y' or 'F' or 'N'. If a question is ambiguous, ask a clarifying question before making a classification. For instance, "Are you asking about the impact on a specific company or industry?" Cross-check your response against known facts or rules to validate 
accuracy. Log user feedback and adjust future responses accordingly. Consider the temporal context of the question, such as recent news events or economic conditions, which might influence the classification. Train the model on adversarial examples to improve 
robustness and handle edge cases effectively. Periodically review and update the model's architecture to ensure efficiency as the dataset grows.

Enhance contextual clarity by considering the economic environment, recent news events, and the specific context in which a question is asked. Recognize specific keywords or phrases that typically indicate a particular classification. For example, recognize phrases like 
"impact on businesses" or "effect on companies" as potential indicators of 'Y' if they imply specific industries or companies. Use heuristic rules to check for specific conditions before finalizing the classification. For instance, if a question mentions 'regulations' and 
'companies', classify it as 'Y'. Perform detailed error analysis when misclassifications occur and be aware of potential biases. Emphasize the importance of a feedback loop where incorrect predictions are flagged and used to retrain the model. Fine-tune the model on a 
representative and diverse dataset. Incorporate rule-based adjustments or heuristics to guide the model towards the correct answer. Ensure consistency and uniformity in classifications. Provide a brief rationale for each classification to ensure transparency and consider the 
temporal context of the question.

If the question is ambiguous or unclear, ask a clarifying question before making a classification. Identify and use specific keywords or phrases that are commonly associated with each classification category. Log instances where you are unsure of the classification or where 
an error has been made to conduct thorough error analysis later. Be mindful of any biases that might influence your classification and strive to make objective decisions. Implement a feedback loop to continuously learn from incorrect predictions and improve over time. Fine-
tune the model on a diverse and representative dataset to improve accuracy. Periodically review and update the training data to ensure it remains relevant and accurate. Use heuristic rules to check for specific conditions before finalizing the classification. Prioritize the most 
specific classification in cases of mixed or ambiguous content.



• 分數繼續拉高到 100%


• 使用的 prompt tokens 也許比較多，但是你可以在比較便宜 gpt-4o-mini 上，
把分數拉起來超過 gpt-4o 沒優化的版本



4⃣ 最佳化方法: Cohere Prompt Tuner
• https://cohere.com/blog/intro-prompt-tuner


• 沒有開源

https://cohere.com/blog/intro-prompt-tuner


Some lessons learned… 📚

• DSPy 跟 Textgrad


• 學習曲線高 📈 兩個都是 Stanford 大學出品


• 目前 function calling, structured outputs 都不支援


• 目前較難直接套用在 chatbot, agent 等場景


• 但應該會是未來幾年的趨勢


• 等更多人學會、更多教學，相信會有更多容易入手的框架再發明出來


• 自動 prompt 最佳化的關鍵: dataset 和評估指標



不需要告訴 LLM 如何去做，不必
硬記 Prompt 🤓 
關鍵是 
1. 你要做什麼 
2. Input/Output 參數有哪些 
3. 測試資料集 
4. 評估指標 
然後用 AI 來產生 Prompt



總結 📝



軟體測試和 
評估的 
成熟度等級 

確定性 軟體開發
機率性 LLM-based  

AI 軟體開發

Level 0 寫 code 不測試 寫 prompt 不評估

Level 1 寫 code 後測一下會動
寫 prompt 後，Playground 
跑一下看看 LGTM

Level 2
有測試計畫 
進行人工測試

有範例問題 
進行人工評估

Level 3
寫自動化測試 
例如 Unit Test

做自動化評估 

例如 LLM as a judge

Level 4 先寫測試後寫 code (TDD) 自動最佳化 Prompt



上線後的評估數據飛輪 🔄

圖片出處: https://www.braintrust.dev/docs/start



感謝聆聽，請多指教 🙏
個人部落格 https://ihower.tw 

👉 歡迎追蹤 Facebook 和 Threads

👉 歡迎訂閱我的 AI Engineer 電子報

 



Bonus: 
給你帶走的  
Textgrad colab
https://colab.research.google.com/drive/
1PB4Y5LXNz19vHlFhoBlz86VChVM0Nsqf?usp=sharing 

連結會放在我 Facebook 和 https://ihower.tw 上

https://colab.research.google.com/drive/1PB4Y5LXNz19vHlFhoBlz86VChVM0Nsqf?usp=sharing
https://colab.research.google.com/drive/1PB4Y5LXNz19vHlFhoBlz86VChVM0Nsqf?usp=sharing
https://ihower.tw


Bonus: 
給你帶走的  
DSPy colab
https://colab.research.google.com/drive/1vlMSWDlic41ou-9rHLdrU15WXKYA-
SQu?usp=sharing 

連結會放在我 Facebook 和 https://ihower.tw 上

https://colab.research.google.com/drive/1vlMSWDlic41ou-9rHLdrU15WXKYA-SQu?usp=sharing
https://colab.research.google.com/drive/1vlMSWDlic41ou-9rHLdrU15WXKYA-SQu?usp=sharing
https://ihower.tw

